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(54) HINGE DEVICE AND PORTABLE ELECTRONIC DEVICE 



(57) This hinge device comprises: a hinge element 
1 0 which, along with being made up from an axis body 
1 4 and a hinge main body, is made so that the axis body 
14 has a predetermined torque characteristic around an 
axis relative to said hinge main body; a lock mechanism 
30 (a first lock member which has an engagement cut- 
away 31b, and a second lock member which is biased 
by a spring 32 in the forwards direction and has an en- 
gagement body 34b) which functions so as to lock rota- 



tional movement of the axis body 14 around the axis; 
and a lock release mechanism 40 (a push button 40 [sic] 
having a projection 43) for releasing the locking by the 
lock mechanism 30. Due to this, it is not necessary for 
a separate lock mechanism or the like to be provided to 
a portable electronic device, and it becomes possible to 
provide a hinge device which contributes to simplifica- 
tion and reduction of space of a portable electronic de- 
vice. 
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Description 

TECHNICAL FIELD 

[0001] The present invention relates to a hinge device 
for implementing a hinged coupling. Furthermore, it re-, 
lates to a portable electronic device which includes such 
a hinge device. 

BACKGROUND ART 

[0002] In recent years, along with the development of 
electronic technique, various sorts of portable electronic 
devices have come into widespread use, such as port- 
able telephones, portable computers (including both 
ones which are equipped with a wireless communication 
function and ones which are not), electronic notebooks, 
electronic games machines and the like. 
[0003] With these portable electronic devices, some- 
times it is performed to provide a flip lid which is free to 
open and close to the portable electronic device. For ex- 
ample, with a portable telephone which is a typical ex- 
ample of such a portable electronic device, there are 
known both a flip lid type in which a flip lid is fitted to the 
main body of the portable telephone so that it is free to 
open and close, and an integral type which has no flip 
lid. Nowadays the integral type is becoming the main- 
stream one, from the point of view of weight reduction 
and convenience. 
• [0004] However there is a demand for increase of the 
compatibility of both types, due to the merits of the flip 
lid type in terms of prevention of erroneous switch actu- 
ation, increased compactness, diversity of design, and 
the like. 

[0005] With the type of portable electronic device 
which is equipped with the above described kind of flip 
lid, there is a demand to perform opening and closing of 
the flip iid easily by one-touch operation. 
[0006] When a prior art hinge device has been applied 
for connecting the flip lid to the main body of the portable 
telephone, it has been necessary to provide a lock 
mechanism for the flip lid and a drive mechanism such 
as a button or the like for releasing this lock, separately 
from the hinge device. Due to this, the problems arise 
that the number of parts becomes large, it is necessary 
to provide space for them, etc. 
[0007] The present invention has been conceived in. 
the light of the above circumstances, and its objective 
is to provide a hinge device which contributes to simpli- 
fication and compactness of the structure of a portable 
electronic device by making it unnecessary to provide 
the device with a separate mechanism for opening and 
closing its locking. 

[0008] Furthermore, an objective of the present inven- 
tion is to provide a portable electronic device to which 
this type of hinge device is applied. 



DISCLOSURE OF THE INVENTION 

[0009] The hinge device according to a first aspect of 
the present invention comprises: a hinge element which • 
is made up from an axis body and a hinge main body 
and which is constructed so that the axis body possess- 
es a predetermined torque characteristic around a rota- 
tional axis with respect to the hinge main body; a lock 
mechanism which functions so as to lock rotational 
movement of the axis body around the rotational axis; 
and a lock release mechanism for releasing locking by 
the lock mechanism. 

[0010] In the hinge device according to a second as- 
pect of the present invention, the hinge main body is as- 
sembled to a first assembly member and the axis body 
is assembled to a second assembly member, the torque 
characteristic, when the rotation of the axis body is 
locked by the lock mechanism, possesses a torque 
characteristic such as to bias the first and second as- 
sembly members in the direction to mutually contact one 
another. 

[0011] In the hinge device according to a third aspect 
of the present invention, the hinge main body is assem- 
bled to a first assembly member and the axis body is 
assembled to a second assembly member, the torque 
characteristic, at the moment that the locking by the lock 
mechanism has been released by the lock release 
mechanism, possesses a torque characteristic such as 
to rotate the first and second assembly members in the 
direction to mutually separate from one another. 
[0012] In the hinge device according to afourth aspect 
of the present invention, the lock mechanism comprises 
a first lock member which is provided on the side of the 
axis body so as to be unable to move rotationally relative 
to the axis body, and a second lock member which is 
provided on the side of the hinge main body so as to be 
unable to move rotationally relative to the hinge main 
body; the lock function by the lock mechanism is provid- 
ed by concave and convex engagement of these first 
and second lock members; and the lock release mech- 
anism is a mechanism which can release the concave 
and convex engagement. 

[0013] In the hinge device according to a fifth aspect 
of the present invention, the first lock member compris- 
es a stopper portion; the second lock member compris- 
es an engagement body which can engage with respect 
to the stopper portion, and which is biased in the direc- 
tion towards the first lock member by a biasing means; 
the lock function by the lock mechanism is provided by 
the engagement body engaging into the stopper portion; 
and the lock release mechanism is constituted by a push 
button which is provided on the side of the axis body 
and which comprises a projection which can be inserted 
into the stopper portion, and, by the projection being in- 
serted into the stopper portion, the engagement body is 
pushed in against the resistance of the biasing force due 
to the biasing means, and thereby the lock is released. 
[001 4] In the hinge device according to a sixth aspect 
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of the present Invention, the surface of the engagement 
body which is pushed in by the projection is formed as 
a sloping surface, and thereby the pushing in force of 
the projection is converted into a shift force in the side- 
ways direction of the projection and also into a rotational 
force of the push button. 

[0015] In the hinge device according to a seventh as- 
pect of the present invention, the lock mechanism com- 
prises a first lock member which is provided on the side 
of the axis body so as to be unable to move rotationally 
relative to the axis body, and a second lock member 
which is provided on the side of the hinge main body so 
as to be unable to move rotationally relative to the hinge 
main body; the iock function by the lock mechanism is 
provided by concave and convex engagement of the ax- 
is body and the second iock member; and the iock re- 
lease mechanism is a mechanism which can release the 
concave and convex engagement. 
[0016] In the hinge device according to an eighth as- 
pect of the present invention, the second lock member 
comprises an axis portion which passes through the axis 
body extending along its axis, and which is biased so as 
to contact against the axis body by a biasing means; 
and the lock release mechanism is constituted by a push 
button which is linked to the axis portion of the second 
lock member, and, by the push button being pushed in, 
the second lock member is separated from the axis body 
against the resistance of the biasing force due to the 
biasing means, and thereby the lock is released. 
[0017] In the hinge device according to a ninth aspect 
of the present invention, upon the concave and convex 
engagement surfaces of the axis body and the second 
lock member, there are provided sloping portions which 
guide an engagement convex portion into an engage- 
ment concave portion. 

[0018] A portable electronic device according to a 
tenth aspect of the present invention comprises a port- 
able electronic device main body and a flip lid which is 
linked to the portable electronic device main body so as 
to be able to open and shut with respect thereto, at at 
least one of both end portions in the widthwise direction 
of a linking region of the flip lid with respect to the port- 
able electronic device main body, linking of the portable 
electronic device main body and the flip lid is performed 
via a hinge device according to the preceding aspects 
of the present invention. 

[0019] The portable electronic device according to an 
eleventh aspect of the present invention comprises a 
portable electronic device main body and a flip lid which 
is linked to the portable electronic device main body so 
as to be able to open and shut with respect thereto, at 
at least one of both end portions in the widthwise direc- 
tion of a linking region of the flip lid with respect to the 
portable electronic device main body, linking of the port- 
able electronic device main body and the flip lid is per- 
formed via a hinge device according to the second as- 
pect; in the closed state of the flip lid with respect to the 
portable electronic device main body, locking is per- 



formed by the lock mechanism; and, based upon the 
torque characteristic of the hinge element, the flip lid, in 
the closed state of the flip lid, is biased in the further 
closing direction with respect to the portable electronic 

5 device main body. 

[0020] The portable electronic device according to a 
twelfth aspect of the present invention comprises a port- 
able electronic device main body and a flip lid which is 
linked to the portable electronic device main body so as 

10 to be able to open and shut with respect thereto, at at 
least one of both end portions in the widthwise direction 
of a linking region of the flip lid with respect to the port- 
able electronic device main body, linking of the portable 
electronic device main body and the flip ltd is performed 

is via a hinge device according to the third aspect; in the 
closed state of the flip lid with respect to the portable 
electronic device main body, locking is performed by the 
lock mechanism; and, based upon the torque character- 
istic of the hinge element, the flip lid, at the instant when 

20 the locking by the lock mechanism is released, is 
opened away from the portable electronic device main 
body. 

[0021 ] According to the first aspect, by the hinge de- 
vice including the lock mechanism and the lock release 

25 mechanism in addition to the hinge element, it is not nec- 
essary to provide any separate lock mechanism or lock 
release mechanism for opening and closing on the side 
of a device to which this hinge device is applied, and 
simplification and reduction of space of the device are 

30 attained. 

[0022] According to the second aspect, if the hinge 
main body is assembled to the first assembly member 
(for example, a portable electronic device main body) 
and moreover the axis body is assembled to the second 

35 assembly member (for example, the flip lid), then, by the 
torque characteristic having a torque characteristic, 
when locking is being performed by the lock mechanism 
(for example, the closed state of the flip lid with respect 
to the portable electronic device main body), such as to 

40 bias the first and second assembly members in the di- 
rection to mutually contact one another, the first and sec- 
ond assembly member do not uselessly rattle together 
(it is possible to bias them in the closing direction, and 
there is no rattling ?? in the opening direction). 

45 [0023] According to the third aspect, if the hinge main 
body is assembled to the first assembly member (for ex- 
ample, a portable electronic device main body) and 
moreover the axis body is assembled to the second as- 
sembly member (for example, the flip lid), then, by the 

so torque characteristic having a torque characteristic, at 
the moment that the locking by the lock mechanism has 
been released by the lock release mechanism, such as 
to rotate the first and second assembly members in the 
direction to mutually separate them from one another, 

55 thereby the opening action of the first and second as- 
sembly members is performed with a so-called one- 
touch action by driving the lock release mechanism (the 
opening action of the flip lid from the portable electronic 
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device main body is performed with a one-touch action). 
[0024] According to the fourth aspect, the lock func- 
tion is simply provided by implementing the lock function 
of the lock mechanism by concave and convex engage- 
ment of the first and the second lock members. 
[0025] According to the fifth aspect, by biasing the 
second lock member by the biasing means, the engage- 
ment of the engagement body with respect to the stop- 
per portion of the first lock member is assisted, and 
moreover maintenance of the engaged state is imple- 
mented. The lock is released by the projection of the 
push button which provides the lock release function be- 
ing inserted into the stopper portion, and by the engage- 
ment body being pushed in against the resistance of the 
biasing force of the biasing means. 
[0026] According to the sixth aspect, by forming the 
surface upon the engagement body which is pushed in 
by the projection as a sloping surface, thereby the push- 
ing in force of the projection is converted into a shift force 
in the sideways direction of the projection and also is 
converted into a rotational force of the push button. 
When the hinge main body is assembled to the first as- 
sembly member and the axis body is assembled to the 
second assembly member, at the time of lock release, 
this rotational force can be taken advantage of for mu- 
tually separating the first and the second assembly 
members from one another, and it assists the opening 
: operation of the first and the second assembly members 
(in the case of a flip lid and a portable electronic device, 
it is taken advantage of as flip lid opening up force, and 
it assists the opening operation). 
[0027] According to the seventh aspect, the lock func- 
tion is even more simply provided by implementing the 
lock function of the lock mechanism by concave and 
convex engagement of the axis body and the second 
lock member. 

[0028] According to the eighth aspect, by biasing the 
second lock member by the biasing means, the concave 
and convex engagement with the axis body is assisted, 
and moreover maintenance of the concave and convex 
engagement state is implemented. Furthermore, since 
the push button which provides the lock release function 
is linked to the axis portion of the second lock member 
which is passed through the axis body, when the push 
button is pressed, the second lock member is separated 
from the axis body against the resistance of the biasing 
force of the biasing means, and the lock is released. 
[0029] According to the ninth aspect, when the en- 
gagement convex portion approaches relatively to the 
concave engagement portion and come upon a sloping 
portion of the concave engagement portion, the convex 
engagement portion is guided along the sloping portion 
of the concave engagement portion into the concave en- 
gagement portion. Accordingly, the operation during 
concave and convex engagement becomes smooth. 
[0030] . According to the tenth aspect, by linking the 
portable electronic device main body and the flip lid via 
the above described type of hinge device, it is not nec- 



essary to provide any separate lock mechanism or lock 
release mechanism for opening and closing to the port- 
able electronic device main body or to the flip lid, and 
simplification and reduction of space of the portable 

5 electronic device are attained, 

[0031] According to the eleventh aspect, along with 
linking the portable electronic device main body and the 
flip lid via a hinge device according to the second aspect, 
by locking with the lock mechanism in the closed state 

10 of the flip lid with respect to the portable electronic de- 
vice main body, in the closed state, the flip lid is biased 
in the further closing direction with respect to the porta- 
ble electronic device main body based upon the torque 
characteristic of the hinge element. Due to this, rattling 

is of the flip lid in the opening direction is prevented. 
[0032] According to the twelfth aspect, along with link- 
ing the portable electronic device main body and the flip 
lid via a hinge device according to the third aspect, by 
locking with the lock mechanism in the closed state of 

20 the flip lid with respect to the portable electronic device 
main body, at the instant that the locking is released, the 
- flip lid opens up away from the portable electronic device 
main body based upon the torque characteristic of the 
hinge element. In other words, the opening operation of 

25 the flip lid from the portable electronic device main body 
is performed by so-called one-touch lock release oper- 
ation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

30 

[0033] 

FIG. 1 is a front view showing a first example of a 
hinge element for the hinge device of the present 

35 invention. 

FIG. 2 is a sectional view showing an example of a 
cam shape for the hinge element of FIG. 1 . 
FIG. 3 is a front view showing a second example of 
a hinge element for the hinge device of the present 

40 invention. 

FIG. 4 is a sectional view of FIG. 3 as seen along 
the arrows IV-IV. 

FIG. 5 is a plan view showing a first embodiment of 
the hinge device of the present invention. 
45 FIG. 6 is a front view showing the hinge device of 
FIG. 5. 

FIG. 7 is a right side view showing the hinge device 
of FIG. 5. 

FIG. 8 is a magnified exploded perspective view 
50 showing a portion of a locking mechanism in the 

hinge device of the present invention. 

FIG. 9 is an exploded perspective view showing a 

portable telephone which utilizes the hinge device 

of the present invention. 
55 FIG. 10 is an exploded view showing an example 

of fitting a lock release mechanism of a flip lid in the 

hinge device of the present invention. 

FIG. 11 A is an explanatory figure showing the op- 
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eration of the locking mechanism in the hinge de- 
vice of the present invention, and FIG. 11 B is an 
explanatory figure showing the operation of the lock 
release mechanism. 

FIG. 12A is an explanatory figure showing the op- 
eration of the locking mechanism in a second em- 
bodiment of the hinge device of the present inven- 
tion, and FIG. 12B is an explanatory figure showing 
the operation of the lock release mechanism. 
- FIG. 1 3 is a left side view showing the hinge device 
of FIG. 12. 

FIG. 1 4 is a front view showing a push button of the 
hinge device of FIG. 12. 

FIG. 15 is a plan view showing a cam guide plate 
of the hinge device of FIG. 12. 
FIG. 1 6 is a front view showing a click cam of the 
hinge device of FIG. 12. 

FIG. 17 is a right side view showing the click cam 
of FIG. 16. 

FIG. 18 is a plan view showing a spring holder of 

the hinge device of FIG. 12. 

FIG. 1 9 is a front view showing a slide click cam of 

the hinge device of FIG. 12. 

FIG. 20 is a right side view showing the slide click 

cam of FIG. 19. 

FIG. 21 is an exploded perspective view showing 
an example of fitting the hinge device of FIG. 12 to 
a portable telephone. 

FIG. 22 is an explanatory figure showing the open- 
ing and closing operation of a portable telephone in 
which is comprised the hinge device of FIG. 1 2. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0034] In the following, embodiments of the present 
invention will be explained with reference to the figures. 
[0035] Basically the hinge device of the present inven- 
tion is comprised of a hinge element, a lock mechanism, 
and a lock release mechanism. Before explaining the 
hinge device, first the construction of the hinge element 
will be explained. 

FIRST EXAMPLE OF THE HINGE ELEMENT 

[0036] FIG. 1 shows a first example of the hinge ele- 
ment, and this hinge element 10 has a construction 
which comprises a casing 1 1 , a cam 1 2, a stopper por- 
tion 13, an axis body 14, a plate spring 15, etc.. In this 
case, the casing 11, the cam 1 2, the stopper portion 1 3, 
the plate spring 15 etc. constitute a hinge main body of 
the hinge element 10. 

[0037] The casing 11 is formed roughly as a square 
tube in order for it to be endowed with the function of 
preventing rotation, and is formed with a hole (not shown 
in the figures) in its front side for protruding the axis body 
14. 

[0038] The cam 12 is also formed with a cam face 
around its axis, and it is housed within the casing 11. 



The cam 1 2, for example, is formed as shown in FIG. 2, 
. in other words, the cam 12 has a rotation symmetrical 
shape around its axis O, and, around the axis O, as cam 
faces, has a support face 1 2a and a return force bearing 
5 face 12b. 

[0039] Here, to explain the cam operation in the case 
that the cam 12 which is shown in the drawing by way 
of example has been applied to a portable electronic de- 
vice, for example, the opened state of the flip lid, in which 

10 it opposes the main body of the portable electronic de- 
vice, is set so as to be the state A shown in the figure. 
In this state A, the plate spring 15 presses against the 
support faces 12a, and the flip lid is stably held with re- 
spect to the portable electronic device main body so as 

15 to be at an opened angle a (for example 120°) in relation 
thereto. 

[0040] Furthermore, the closed state of the flip lid with 
respect to the main body of the portable electronic de- 
vice is set so as to be the state shown by C in the figure. 

20 in this state C, the plate spring 1 5 presses against the 
return force bearing faces 1 2b. These return force bear- 
ing faces 12b are positioned more inwards than a sup- 
positious circular arcuate surface D which takes the axis 
O as a center, and, due to this, in this closed state, a 

25 torque is generated in the plate spring 1 5 in the direction 
to close the flip lid, and the flip lid is further biased in the 
direction to close it. 

[0041 ] If the flip iid opens from the closed state, in oth- 
er words if the plate spring 15 relatively rotates in the 

30 rightwards rotational direction as seen in the figure (ac- 
cording to the application example, the cam 1 2 may also 
rotate. Since the positional relationship between the 
cam 1 2 and the plate spring 1 5 is a relative matter, either 
of them can be relatively rotated), when it passes the 

35 state B shown in the figure, the flip iid shifts at a stroke 
(automatically) to the opened state. This shifting angle 
a can be set to any angle within a certain possible range. 
[0042] The stopper portion 1 3 is connected to the for- 
ward side of the cam 12 in its axial direction, and Is 

40 formed to be of a size greater than that of said protrusion 
hole. 

[0043] The axis body 1 4 is connected to the front side 
of the stopper portion 13, and is formed in a size which 
can protrude from said protrusion hole. The axis body 
45 14 is formed in a roughly square post shape, so that idle 
turning should not occur. 

[0044] The plate spring 1 5 is made in a roughly letter 
"U" shape which closes together with a certain closing 
force, and at its free ends it grips the cam faces (the 

so support faces 1 2a or the return force bearing faces 1 2b) 
of the cam 12 from directions perpendicular to its axial 
line O. By doing this, the plate spring 1 5 exerts a torque 
corresponding to the local shapes of the portions of the 
cam faces upon which it is pressing. In this example, the 

55 plate spring 15 is made as two superimposed leaves. 
However, the number of superimposed leaves can be 
any number which is required to obtain the desired clos- 
ing force. 
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SECOND EXAMPLE OF THE HINGE ELEMENT 

[0045] FIG. 3 and FIG. 4 show a second example of 
the hinge element. The hinge element 20 is constructed 
to comprise a casing 21 , a block body 22, an axis body s 

23, a press-torsion spring 24, etc.. In this case, the cas- 
ing 21, the block body 22, the press-torsion spring 24 
etc. constitute a hinge main body of the hinge element 
20. 

[0046] The casing 21 is formed roughly in a square 10 
tubular shape in order to be endowed with the function 
of preventing rotation, and is also formed with a protru- 
sion hole (not shown in the figures) in its front side. 
[0047] The block body 22 is received within the casing 
21 , and is made of a size greater than that of said pro- is. 
trusion hole so that it is impossible for it to come out from 
the casing 21. A stop concavity 22a is formed in the 
block body 22 and extends in a direction parallel with its 
rotational axis. 

[0048] The axis body 23 is positioned at the front side 20 
of the block body 22, and is formed to be of a size which 
can protrude from said protrusion hole. The axis body 
23 is formed in a roughly square post shape, so that idle 
turning should not occur. 

[0049] One end 24a of the press-torsion spring 24 is 25 
engaged into the stop concavity 22a, and said spring 

24, after being wound around the rotational axis by just 
a predetermined number of turns in a circularcoil shape, 
is received within the casing 21 in the state of being 
wound into a square shape by two turns 24b at its rear 30 
side. By the two turns 24b at the rear end of the press- 
torsion spring 24 being formed in a square shape, these 
two turns 24b are engaged to the casing 21 so as not to 

be able to rotate with respect to the casing 21 . The 
press-torsion spring 24 functions as a pressure spring 35 
which biases the block body 22 and the axis body 23 
integrally forwards along their rotational axis. Further- 
more the press-torsion spring 24, by its two ends being 
respectively engaged with the stop concavity 22a and 
the casing 21 , functions as a torsion spring which, when *o 
the axis body 23 has been rotated around the rotational 
axis, is able to be twisted in accompaniment with this 
rotation so as to accumulate restoring force. 
[0050] Here, to explain the opening and closing oper- 
ation in the case that the hinge element 20 has been 45 
applied to a flip lid type portable electronic device, for 
example, the opened state of the flip lid with respect to 
the main body of the portable electronic device is set to 
the normal state of the press-torsion spring 24 in which 
said press-torsion spring 24 does not exert any torsion so 
force. 

[0051] When the flip lid is closed from this opened 
state and is put into the closed state, the press-torsion 
spring 24 is wound up, and the torsion force which ac- 
companies this winding up is exerted as a restoring 55 
force upon the press-torsion spring 24. In other words 
the hinge element 20 is endowed with the function, with 
the flip lid in the closed position, of biasing the flip lid in 



the opening direction. In this manner, the hinge element 
20 is endowed with a hinging function (an opening and 
closing function) of generating a restoring torque ac- 
cording to the twisted condition of the press-torsion 
spring 24. 

FIRST EMBODIMENT OF THE HINGE DEVICE 

[0052] Next, referring to FIG. 5 through FIG. 7, a lock 
mechanism 30 and a lock release mechanism 40 in a 
first embodiment of the hinge device of the present in- 
vention will be explained. It should be understood that 
this lock mechanism 30 and lock release mechanism 40 
can be applied to either of the hinge elements 10 and 
20 described above. 

[0053] The lock mechanism 30 is made so as to com- 
prise a first lock member 31 , a spring (biasing means) 
32, a spring housing casing 33, a second lock member 
34, etc.. 

[0054] The first lock member 31 is fixed to the axis 
body 14 (or 23) of the hinge element 1 0 (or 20) so as to 
be unable to rotate relatively thereto. In concrete terms, 
in the state with the axis body 14 (or 23) being inserted 
through a central hole 31a (shown in FIG. 8), it is fixed 
with respect to the axis body. An engagement cutaway 
(stopper portion) 31 b is formed upon the first lock mem- 
ber 31 at its peripheral edge. 

[0055] The spring housing casing 33 is arranged so 
as to enclose the periphery of the casing 1 1 (or 2 1 ) upon 
the hinge main body side of the hinge element 10 (or 
20). The spring housing casing 33 has an external form 
which includes a circular portion 33a and a rotation pre- 
vention planar portion 33b, and is fixed with respect to 
the casing 1 1 (or 21 ). Two springs 32 are housed within 
the spring housing casing 33 on both the sides of the 
hinge main body. 

[0056] The second lock member 34 is arranged so as 
to enclose the periphery of the casing 11 (or 21) on the 
hinge main body side of the hinge element 10 (or 20). 
The second lock member 34 is arranged so as to be 
incapable of relative rotational movement with respect 
to the casing by being inserted into the casing through 
a casing insertion hole 34a (shown in FIG. 8), and more- 
over is arranged so as to be movable in the axial direc- 
tion by being biased by the springs 32 forwards along 
the axial direction (in other words, towards the first lock 
member 31). Furthermore, the second lock member 34 
comprises an engagement body 34b which can engage 
with respect to the engagement cutaway 31b. In this 
case, the front side face of the engagement body 34b is 
formed as a sloping surface 34c. 
[0057] The lock release mechanism comprises a 
push button 40. The push button 40 comprises a button 
portion 41 , an engagement portion 42, a projection 43, 
a return spring 44, etc.. 

[0058] The engagement portion 42 is formed in a 
square tubularshape of dimensions smallerthan the ax- 
is body 14 (or 23), and is fitted within an engagement 
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aperture (not shown in the figures) which is formed at 
the end of the axis body 14 (or 23). By this fitting, the 
press button 40 is connected with respect to the axis 
body so as to rotate integrally with the axis body. 
[0059] The projection 43 is made of a size and a 
shape which enable it to be inserted through the en- 
gagement cutaway 31b. 

[0060] The return spring 44 is disposed within the 
push button 40, and biases the button portion 41 in the 
leftwards direction in the figure. 
[0061] Next, the fitting to a flip lid type portable elec- 
tronic device of the hinge device which is made up from 
the hinge element 1 0 or 20, the lock mechanism 30, and 
the lock release mechanism 40 structured as described 
above will be explained. Here, by way of example as a 
portable electronic device, a portable telephone device 
which is made up from a portable telephone device main 
body 50 and a flip lid 60 will be explained. 
[0062] First, as shown in FIG. 9, hinge main bodies 
are fitted to both end portions 52, 53 in the widthwise 
direction of a linking region 51 of the flip lid 60 with re- 
spect to the portable telephone device main body 50. 
The fitting of the hinge main bodies in this case, as 
shown in FIG. 5, is performed so that the axis bodies 1 4 
(or 23) and the first lock members 31 are in a state of 
being protruded from the portable electronic device 
main body 50. By doing this, the hinge main bodies and 
the second lock members 34 (and the springs 32 etc.) 
are fitted integrally to the portable electronic device main 
body 50. In contrast to this, the axis bodies 14 (or 23) 
and the first lock members 31 are assembled on the side 
of the flip lid 60, as will be described hereinafter, so as 
to rotate integrally with the flip lid 60; in other words, they 
rotate relatively to the portable telephone device main 
body 50. 

[0063] Further, the push buttons 40 are fitted so as 
not to be able to rotate relatively to the flip lid 60, and 
moreover so as to be able to act in the direction of the 
hinge main body. Although this type of fitting can be im- 
plemented in a variety of ways, to take one example 
thereof, as shown in FIG. 10, this may be performed by 
sandwiching the push buttons 40 between two portions 
into which the flip lid 60 is divided, and by engaging the 
ends of screws in longitudinal grooves (not shown in the 
figures) which are formed in the button portions 41. In 
this case, the push buttons 40 are unable to rotate rel- 
atively to the flip lid 60 due to the ends of the screws 
being engaged in the longitudinal grooves, while they 
can act towards the hinge main body by the ends of the 
screws being able to shift along the longitudinal grooves 
in the direction towards the hinge main body. In the state 
in which the push buttons 40 are assembled to the flip 
lid 60, as shown in FIG. 5, the button portions 41 project 
from the outer surfaces of the flip lid 60. By fitting the 
push buttons 40 to the flip lid 60 in this manner, the axis 
bodies 14 (or 23) and the first lock members 31 come 
to be fitted to the side of the flip ltd 60. 
[0064] This type of fitting is performed as the last 



stage of assembly. In other words, after the hinge main 
bodies have been fitted to the portable telephone device 
main body 50, it is done by pushing the engagement 
portions 42 of the push buttons 40 into the engagement 
5 apertures (not shown in the figures) of the axis bodies 
14 (or 23). By this, the assembly of the portable tele- 
phone device is completed. 

[0065] Next, the opening and closing operation of the 
flip lid 60 with respect to the portable telephone device 
10 main body 50 will be explained. As has been described 
previously, it is possible to use either of the hinge ele- 
ments 10 and 20 for the present invention. Accordingly, 
the three cases will be separated and explained: 

is (A) the case where hinge devices which comprise 
hinge elements 1 0 are used at both of the end por- 
tions 52, 53 in the widthwise direction of the linking 
region 51 ; 

(B) the case in which hinge devices which comprise 
20 hinge elements 20 are used at both of the end por- 
tions 52, 53 in the widthwise direction of the linking 
region 51 ; and 

(C) the case in which a hinge device which compris- 
es a hinge element 10 is used at one of the end 

25 portions 52, 53 in the widthwise direction of the link- 
ing region 51 , and moreover a hinge device which 
comprises a hinge element 20 is used at the other. 

[0066] In all of these cases, the fact is common that 
30 that the closed state of the flip lid 60 with respect to the 
portable telephone device main body 50 is set to the 
locked state of the lock mechanism 30. 

(A) The case in which two hinge elements 1 0 are used. 

35 

[A-1 ] The closed state 

[0067] In the closed state, as shown in FIG. 11 A, the 
locked state is attained in which the engagement bodies 

40 34b have been engaged into the engagement cutaways 
31b. This locked state is stably maintained by the bias- 
ing force of the springs 32, as long as the push buttons 
40 are not pressed. Furthermore in this closed state the 
flip lid 60 is further biased in the closing direction , based 

45 upon the torque characteristic of the hinge element 1 0. 
Due to this, it is possible to prevent rattling of the flip lid 
60 in the opening direction, and further the flip lid 60 is 
prevented from floating up in the opening direction, 
which would be undesirable. 

50 

[A-2] From closed state to open state 

[0068] To open the flip lid 60 from the closed state, 
the button portions 41 on both sides are pressed in- 
55 wards. Due to this, as shown in FIG. 1 1 B, the projections 
43 are pressed inwards, and in accompaniment with this 
the engagement bodies 34b of the second lock mem- 
bers 34 are pressed inwards against the resistance of 
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the biasing force of the springs 32. Due to this, the en- 
gagement between the engagement bodies 34b and the 
stopper portions 31b is released. 
[0069] In this case, due to the end surfaces of the en- 
gagement bodies 34b being made as the sloping sur- 
faces 34c, the pressing in forces E of the projections 43 
are converted into shifting forces F of the engagement 
bodies 34b in the sidewise direction by being guided up- 
on the sloping surfaces 34c. Actually, due to the second 
lock members 34 being assembled on the side of the 
portable telephone device main body 50 which has a 
large mass, shifting forces G of the projections 43 in the 
sidewise direction are generated as the reaction to 
these forces F. These forces G act as rotational forces 
upon thepush buttons 40. In other words, rotational forc- 
es in the opening direction act upon the flip lid 60. 
[0070] By doing this and obtaining this kind of initial 
rotational force in the opening direction, the biasing 
force in the closing direction due to the hinge elements 
10 is overcome, and it is possible to open the flip lid 60 
in a one-touch manner. For this objective, it is desirable 
to set the progressive angle A of the cam surfaces 1 2 to 
be comparatively small, such as for example to 5° to 
15°. By doing this, the flip lid 60 is at one stroke and 
moreover automatically shifted through the opening an- 
gle a to the opened state. 

[0071] It should be noted that, afterthe pushing forces 
are released, the push buttons 40 are returned to their 
original projecting states due to the action of the return 
springs 44 (the same holds for the cases (B) and (C) 
below as well). 

[A-3] The open state 

[0072] In the open state, the flip lid 60 is stably main- 
tained at the opening angle a based upon the torque 
characteristics of the hinge elements 10. 

[A-4] From open state to closed state 

[0073] To close the flip lid 60 from the open state, the 
flip lid 60 is closed as far as the shift angle a. When the 
shift angle a is passed, the closed state is attained due 
to the biasing force of the hinge elements 10, and simul- 
taneously locking is performed by the lock mechanism 
30. 

(B) The case in which two hinge elements 20 are used. 
[B-1] The closed state 

[0074] In the closed state, the locked state is attained 
by the lock mechanism 30 in the same manner as de- 
scribed above, and is stably maintained due to the bi- 
. asing forces of the springs 32. Furthermore, in this 
closed state, the hinge elements 20 impart biasing force 
in the opening direction to the flip lid 60, based upon the 
torque characteristics of the hinge elements 20. 



[B-2] From closed state to open state 

[0075] To open the flip lid 60 from the closed state, 
the button portions 41 on both sides are pressed in- 

5 wards. By doing this, the locking is released in the same 
manner as described above. In this case, based upon 
the torque characteristics of the hinge elements 20, it is 
possible to obtain an initial opening force, due to the bi- 
asing force in the opening direction of these hinge ele- 

10 ments 20 (without relying upon any force conversion 
mechanism by the sloping surfaces 34c). 
[0076] By obtaining initial rotational force in the open- 
ing direction by doing this, it is possible to open the flip 
lid 60 in a one-touch manner Due to this, the flip lid 60 

15 is at one stroke and moreover automatically shifted to 
the opened state. 

[B-3] The open state 

20 [0077] In the open state, the flip lid 60 is maintained 
in the open state, and no torque is generated in the 
press-torsion springs 24, since no twisting is engen- 
dered in the press-torsion springs 24. 

25 [B-4] From open state to closed state 

. [0078] To close the flip lid 60 from the open state, the 
flip lid 60 is closed as far as the closed state. By doing 
this, locking is performed by the lock mechanism 30. 

30 

(C) The case in which a hinge element 1 0 is used on 
oneside and a hinge element 20 is used at the other side 

[C-1] The closed state 

35 

[0079] In the closed state the locked state is attained 
by the lock mechanism 30, in the same manner as de- 
scribed above, and is stably maintained by the biasing 
force of the springs 32. Furthermore in this closed state 
40 the flip lid 60 is further biased in the closing direction, 
based upon the torque characteristic of the single hinge 
element 10, so that it is possible in the same manner to 
prevent rattling of the flip lid 60 in the opening direction 
and floating up of the flip lid 60. 

45 

[C-2] From closed state to open state 

[0080] To open the flip lid 60 from the closed state, 
the button portions 41 on both sides are pressed in- 

so wards. Due to this, the lock is released in the same man- 
ner as described above. In this case, based upon the 
torque characteristics of the other hinge element 20, it 
is possible to obtain an initial opening force, due to the 
biasing force in the opening direction of this hinge ele- 

55 ment 20 (without relying upon any force conversion 
' mechanism by the sloping surface 34c). 
[0081] By obtaining an initial opening rotational force 
by doing this, it is easy to overcome the biasing force in 
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the closing direction due to the hinge element 10. Ac- 
cordingly, it is possible to open the flip lid 60 in a one- 
touch manner. Due to this, the flip lid 60 is at one stroke 
and moreover automatically shifted to the open state 
through the opening angle a. 5 

[C-3] The open state 

[0082] In the open state the flip lid 60 is stably main- 
tained at the opening angle a based upon the torque 10 
characteristic of the single hinge element 10. 

[C-4] From open state to closed state 

[0083] To close the flip lid 60 from the open state, the ^ 
flip lid 60 is closed as far as the closed state. By doing 
this, locking is performed by the lock mechanism 30. In 
this case, although the biasing force of the other hinge 
device 20 becomes large as it closes, the increase in 
the magnitude of the biasing force of the hinge element 20 
20 comes to be reduced, due to the fact that the biasing 
force of the first hinge element 10 changes towards the 
closing direction when it passes a shift angle (for exam- 
ple 30°). 

[0084] To compare these three cases, the case (C) is 25 
the most desirable one, due to the fact that it is possible 
to prevent floating up and rattling of the flip lid 60 in the 
closed state, the fact that initial opening force is easily 
obtained, and the fact that the stability of maintenance 
in the open state is high. 30 

SECOND EMBODIMENT OF THE HINGE DEVICE 

[0085] FIGS. 12A and 12B show a second embodi- 
ment of the hinge device. This hinge device is made to 35 
comprise a hinge element 70, a lock mechanism 80, and 
a lock release mechanism 90. Furthermore, the hinge 
element 70 comprises a casing 71 , a click cam (axis 
body) 72, a slide click cam (second lock member) 73, a 
torque spring 74 etc. , and the hinge main body compris- 40 
es the casing 71 , the torque spring 74, etc.. 
[0086] The casing 71 is formed in a generally square 
tubular shape with a bottom so as to be endowed with 
the function of stopping rotation, and its opening end is 
closed over with a fastener 75. Furthermore, a projec- 45 
tion hole is coaxially formed in the bottom end of the 
casing 71, and a rear end portion 72a of the click cam 
72 is inserted into this projection hole. On the other 
hand, a pair of insertion cutaways are formed on the pe- 
ripheral surface of the opening end side of the casing so 
71 , and it can be engaged to a flip lid (a first assembly 
member) by engagement protrusions 73e of the slide 
click cam 73 being inserted into these insertion cuta- 
. ways. Moreover, at the opening end of the casing 71 , a 
pair of fastener engagement protrusions 71 a are formed 55 
so as to project extending along the axial direction, and 
these fastener engagement protrusions 71a are en- 
gaged into engagement cutaways 75a which are formed 



upon the peripheral surface of said fastener 75 (refer to 
FIG. 13). 

[0087] The click cam 72 is made in the form of a 
stepped tube, as shown in FIG. 1 6, and it is constructed 
to comprise a rear end portion 72a, a first central portion 
72b, a second central portion 72c, and a cam portion 
72d, which are formed so as to be of increasing radius 
in orderfrom its one end in the direction towards its other 
end. This click cam 72 is received coaxially within the 
casing 71 so that the rear end portion 72a which has a 
square post shape and the first central portion 72b which 
has a cylindrical post shape project to the exterior of the 
casing 71 from said projection hole. 
[0088] A fixing hole 72e, which extends in the direc- 
tion perpendicular with respect to the rotational axis 01 
of the click cam 72, is formed in the second central por- 
tion 72c, which has a cylindrical post shape. 
[0089] An engagement convex portion 72f which 
projects along the rotational axis 01 and moreover ex- 
tends in a radial direction is formed upon the front end 
surface of the cam portion 72d which has a circular plate 
shape, and this engagement convex portion 72f is able 
to enter into concave and convex engagement with the 
slide click cam 73. The tip end portion of the engage- 
ment convex portion 72f is formed as a sloping surface 
having a circular arcuate shape in vertical section. 
[0090] A through hole 72f is formed in the click cam 
72 and extends coaxially along its rotational axis O, and 
an axis portion 73a of the slide click cam 73 is passed 
through this through hole 72f . 
[0091] The slide click cam. 73, as shown in FIG. 19 
and FIG. 20, is formed to comprise the axis portion 73a 
and a cam portion 73b. 

[0092] The axis portion 73a, when inserted in the 
through hole 72f of the click cam 72, is of a length di- 
mension which projects more than said rear end portion 
72a. Furthermore, a stepped through hole 73c is coax- 
ially formed in the axis portion 73a, and an axis portion 
91b of a push button 91 is pressed in and fixed into in 
its rear end portion. 

[0093] The cam portion 73b comprises upon its outer 
periphery engagement protrusions 73e which passes 
through a through cutaway of said casing 71 and is en- 
gaged to a flip lid 110, and, in the state in which these 
engagement protrusions 73e are engaged to engage- 
ment cutaways, on the one hand rotational movement 
around the axis 02 relative to the casing 71 is prevented, 
while forward and backward shifting along the axis 02 
is permitted. 

[0094] Upon the rear end surface of the cam portion 
73b an engagement concave portion 73f which is dent- 
ed in along the axis 02 is formed so as to extend along 
a direction perpendicular thereto, and this engagement 
concave portion 73f is made to be capable of convex 
and concave engagement with the engagement convex 
portion 72f . Furthermore, the opening portion of the en- 
gagement concave portion 73f is made as a sloping sur- 
face 73g of circular arcuate shape in vertical section. 
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[0095] A compression spring 76 is disposed between 
the front end surface of the cam portion 73b and said 
fastener 75, and the slide click cam 73 is always biased 
by this compression spring 76 along the axis 02 to the 
rearwards side, in other words to the side of the click 5 
cam 72. 

[0096] One end of the torque spring 74 is inserted in 
the fixing hole 72e so as to be fixed therein, and, after 
it has been wound in circular coil form by just a prede- 
termined number of turns around the rotational axis 01 
around the second central portion 72c of said click cam 
72, it is disposed within the casing 71 in the state of be- 
ing fixed in a fixing hole 77a of a spring holder 77 which 
is fitted over the outside of the first central portion 72b 
of said click cam 72. On the one hand the inner periphery 
of this spring holder 77 is formed as a circular tube and 
permits rotational movement of the first central portion 
72b of the click cam 72, while its outer periphery is 
formed as a roughly square shaped plate so that its own 
rotational movement within the casing 71 is prevented. 
[0097] Accordingly, due to the fact that the two ends 
of the torque spring 74 are respectively fixed into the 
fixing hole 72e of the click cam 72 and the fixing hole 
77a of the spring holder, it can be twisted so as to store 
restoring force when the click cam 72 is rotationaily 
moved around the rotational axis 01 as a center, and 
thus it functions as a torsion spring. 
[0098] Here, to explain the opening and closing oper- 
ation when the hinge element 70 is applied to a flip lid 
type portable electronic device, for example, in the open 
state of the flip lid with respect to the portable electronic 
device main body, the torq ue spring 74 is set to the state 
in which it is not storing up any twisting force. 
[0099] When from this type of open state the flip lid is 
progressively closed to the closed state, the torque 
spring 74 Is wound up, and the twisting force which ac- 
companies this winding up is stored as a restoring force 
in the torque spring 74. In other words, with the flip lid 
in the closed position, the hinge element 70 is endowed 
with a function of biasing the flip lid in the opening direc- 
tion. 

[0100] In this manner, the hinge element 70 is en- 
dowed with a hinging function (an opening and closing 
function) of generating restoring torque in correspond- 
ence with the twisted condition of the torque spring 74. 
[0101] Next, the lock mechanism 80 and the lock re- 
lease mechanism 90 which are applied for the above 
described hinge element 70 will be explained with ref- 
erence to FIGS. 12A and 12B. 
[0102] In FIGS. 12A and 12B, the lock mechanism 80 
is constituted by the cam guide place 78 (the first lock 
member), the cam portion 72d of the click cam 72, the 
cam portion 73b of the slide click cam 73, and the com- 
pression spring 76 etc, , and furthermore the lock release 
mechanism 90 is constituted by the push button 91 . 
[0103] The cam guide plate 78, as shown in FIG. 15, 
is fitted so as not to be capable of relative rotational 
movement with respect to the rear end portion 72a of 
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the click cam 72 which is one structural element of the 
hinge element 70. To explain this in concrete terms, by 
inserting the square post shaped rear end portion 72a 
into the central square aperture 78a of the cam guide 
plate 78, relative rotational movement between the two 
of them is prevented. Furthermore, engagement cuta- 
ways 78b are formed at intervals of 90° around the pe- 
riphery of the cam guide plate 78. 
[0104] A pair of removal prevention latches 72g are 
formed in the rear end portion 72a of the click cam 72, 
and coming out in the rearwards direction along the ro- 
tational movement axis of the cam guide plate 78 is im- 
plemented for the rear end portion 72a by these removal 
prevention latches 72g. It should be understood that 
coming out in the forwards direction along the rotational 
movement axis of the click cam 72 is implemented by 
the cam guide plate 78 contacting the bottom surface of 
the casing 71 , and coming out in the rearwards direction 
along the rotational movement axis of the click cam 72 
is implemented by the stepped portions 72h of the first 
central portion 72b and the second central portion 72c 
contacting the spring holder 77. 
[0105] The cam portion 72d of the click cam 72 and 
the cam portion 73b of the slide click cam 73, as de- 
scribed above, are respectively capable of concave and 
convex engagement with the engagement convex por- 
tion 72f and the engagement concave portion 73f, and, 
in the state in which these click cam 72 and slide click 
cam 73 are engaged by concave and convex engage- 
ment, relative rotation of the two of them is prevented. 
This concave and convex engagement state, as de- 
scribed above, is implemented by the cam portion 73b 
of the slide click cam 73 being pressed against the cam 
portion 72d of the click cam 72 due to the elastic force 
of the compression spring 76 which is disposed between 
said fastener 75 and the slide click cam 73. 
[01 06] The lock release mechanism 90 is constituted 
by the push button 91 which is made up from the push 
button portion 91a and the axis portion 91b. The push 
button 91 is made to be unitary with the slide click cam 
73 by this axis portion 91b being pressed into the axis 
portion 73a of the slide click cam 73. Accordingly, the 
push button 91 is always biased via the slide click cam 
73 in the reverse direction to the button pressing in di- 
rection (in FIGS. 12A and 12B, the leftwards direction) 
due to said compression spring 76. 
[0107] Next, the fitting of the hinge device which is 
made up from the hinge element 70, the lock mecha- 
nism 80, and the lock release mechanism 90 to the flip 
lid type portable electronic device will be explained. 
Here as well, for the portable electronic device, the ex- 
planation will take as an example a portable telephone 
device which is made up from a portable telephone de- 
vice main body (second assembly member) 100 and a 
flip lid (first assembly member) 110. 
[0108] In the hinge device, as shown in FIG. 21 (a sim- 
plified figure showing the hinge device), the hinge main 
body is fitted at one end portion of a linking region 120 
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between the portable telephone device main body 100 
and the flip lid 1 1 0, so as to impart the flip lid 1 1 0 with a 
predetermined standing up angle from the same plane 
as the portable telephone device main body 100. The 
standing up angle at this time is the angle when the flip s 
lid 1 00 is in the open state, and may for example be set 
to 20° as shown at position A in FIG. 22. 
[0109] The fitting of the hinge device to the flip lid 1 1 0 
is performed by engaging the engagement protrusions 
73e of the cam portion 73b on the slide click cam 73 to 10 
concave engagement grooves 112 in a fitting aperture 
11.1. When this is done, the hinge device is integrally 
fitted via the slide click cam 73 to the flip lid 11 0 so that 
the hinge main body becomes incapable of relative ro- 
tation with respect thereto. w 
[0110] At this time, the cam guide piate 78 which is 
integrally fixed to the rear end portion 72a of the click 
cam 72 is housed in a fitting aperture 1 01 on the side of 
the portable telephone device main body 100, and the 
engagement cutaways 78b which are formed upon the 20 
outer periphery of the cam guide plate 78 are engaged 
to engagement convexities 1 02 which are provided with- 
in the fitting aperture 111. When this is done, the click 
cam 72 is integrally fitted via the cam guide plate 78 to 
the portable telephone device main body 1 00 so as to 25 
be incapable of relative rotation with respect thereto. 
[0111] Since by the above, with on the one hand the 
rear end portion 72a of the click cam 72 and the cam 
guide plate 78 being assembled upon the side of the 
portable telephone device main body 1 00 and being in- 30 
tegrally fixed so as to be incapable of relative rotation 
with respect to said portable telephone device main 
body 1 00, this click cam 72 upon the side of the flip lid 
110 is freely ?? rotatably housed within the casing 71 
which rotates integrally together with said flip lid 110, in 35 
the state in which a hinge device like that described 
above is assembled to the linking region 120, the flip lid 
110 and the portable telephone device main body 100 
are linked together so as to be capable of relative rota- 
tion. 40 
[0112] Next, the opening and closing operation of the 
flip lid 11 0 with respect to the portable telephone device 
main body 100 will be explained. Here, the explanation 
will be made for the case that a hinge device which com- 
prises a hinge element 70 has been assembled to a sin- 45 
gle end portion in the widthwise direction of the linking 
region 120. 

[D-1 ] The closed state 

50 

[0113] In the closed state, as shown in FIG. 12A, a 
locked state is attained in which the engagement con- 
cave portion 73f of the cam portion 73b on the slide click 
cam 73 and the engagement convex portion 72f of the 
cam portion 72d on the click cam 72 are engaged to- ss 
gether by concave and convex engagement. This type . 
of locked state is stably maintained by the biasing force 
of the compression spring 76, provided that the push 



button 91 is not pressed. 

[0114] Furthermore, in this closed state, the hinge el- 
ement 70 imparts biasing force based upon its torque 
characteristic to the flip lid 11 0 in the opening direction. 
To explain in concrete terms, when the click cam 72 and 
the slide click cam 73 have been put into concave and 
convex engagement, in other words when the flip lid 1 1 0 
is positioned at the positions A, A' in FIG. 22, the torque 
spring 74 is just in the state of not storing up any twisting 
force. Accordingly, in the state shown by the position C 
in which the flip lid 110 is closed, the torque spring 74 
comes to be in the state of being twisted by just the 
phase amount (in FIG. 22, 20°) by which it differs from 
the position A 1 , and thus imparts biasing force in the 
opening direction to the flip lid 110. 

[D-2] From closed state to open state 

[0115] To open the flip lid 110 from the closed state, 
the push button 91 is pressed in towards the inside. By 
doing this, only the slide click cam 73 is pressed in 
against the resistance force of the compression spring 
76, with the click cam 72 being maintained at its original 
position, as shown in FIG. 1 2B. Due to this, the concave 
and convex engagement between the engagement con- 
cave portion 73 of the cam portion 73b on the slide click 
cam 73 and the engagement convex portion 72f of the 
cam portion 72d on the dick cam 72 is released. 
[0116] In this case the flip lid 110 opens at one touch, 
since the flip lid 1 1 0 is imparted with initial opening force 
due to the biasing force in the opening direction based 
upon the torque characteristic of the hinge element 70. 
In other words, by pressing force being imparted to the 
push button 91, the flip lid 110 comes to shift snappily 
and moreover automatically to the open state. 
[0117] Furthermore, in the process of shifting from the 
closed state to the open state, since based upon the 
torque characteristic of the coil spring 74 biasing force 
acts upon the flip lid 110 which is positioned in the po- 
sition B or the position C of FIG. 22 to restore it to the 
state of being in the position A, thereby quick and more- 
over accurate position determination of the flip lid 11 0 is 
performed. 

[01 1 8] When the pressing force upon the push button 
91 is released, the push button 91 returns to its original 
projecting state along with the slide click cam 73 due to 
the action of the compression spring 76. When this is 
done, the engagement concave portion 73f of the slide 
click cam 73 and the engagement convex portion 72d 
of the click cam 72 engage together by concave and 
convex engagement. 

[0119] When establishing this concave and convex 
engagement, as the convex engagement portion 72f ap- 
proaches relatively to the engagement concave portion 
73f and engages to the sloping face 73g of said concave 
engagement portion 73f, the convex engagement por- 
tion 72f is guided along this sloping face 73g into the 
concave engagement portion 73f . Accordingly, the con- 
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cave and convex engagement operation of the convex 
engagement portion 72f and the concave engagement 
portion 73f when shifting from the closed state to the 
open state becomes smooth. 

5 

[D-3] The open state 

[0120] In the open state shown by the position A of 
FIG. 22, no torque is generated in the torque spring 74, 
since no twisting is imparted to the torque spring 74. Ac- 10 
cordingly, the flip lid 1 1 0 is stably maintained in the open 
state. 

[D-4] From open state to closed state 

15 

[0121] To close the flip lid 110 from the open state, the 
flip lid 110 is manually folded back until it reaches the 
closed state. Due to this, locking is performed by the 
lock mechanism 30. 

[0122] It should be understood that, in this embodi- 20 
ment, the fact that the torque characteristic of the slide 
click cam 73, and the lock mechanism 80 and the lock 
release mechanism 90, are not implemented using a 
press-twisting spring which has the functions of both the 
torque spring 74 and the compression spring 76, but 25 
rather are separately implemented using the torque 
spring 74 and the compression spring 76, is due to the 
following reasons. 

[0123] That is to say, this isbecause, if these functions 
were implemented by the use of a press-twisting spring, 30 
then the life of the spring would be shortened (which 
would be undesirable), since both twisting reaction force 
and compression reaction force would act upon the 
spring at thesame time. Furthermore, it is because bal- 
ance adjustment of the compression force and the twist- 35 
ing force which were generated due to a press-twisting 
spring would be difficult, and when the twisting force 
which was generated was greater than the compression 
force, then the lock mechanism 80 would not function 
properly, and the flip lid would always be in the open *o 
state (which would be undesirable). 
[01 24] It should be understood that the present inven- 
tion is not limited to the above described embodiments; 
the following embodiments are also possible: 

45 

a) Instead of applying the hinge device according 
to the present invention to a portable electronic de- 
vice, to apply it to any general device, without con- 
sideration of whether it is a portable type device or 

is a device other than a portable one, and further so 
without consideration of whether or not it is an elec- 
tronic device. 

b) Instead of applying the hinge device according 
to the present invention to the flip lid and the main 
body in a portable telephone device, to apply it to ss 
the flip iid and the main body in any of various types 

of portable electronic device, such as a portable 
computer, an electronic notebook, an electronic 



game machine, or the like. 

c) Instead of using the hinge elements 10, 20, and 
70, to employ a hinge element having any arbitrary 
torque characteristic, or to use a combination there- 
of. 

d) To include a lock mechanism or a lock release 
mechanism other than the ones shown as examples 
in the figures. 

e) Instead of incorporating the hinge main body on 
the side of the portable electronic device main body 
and incorporating the axis body on the side of the 
flip lid, to utilize a reversed method of assembly. Ac- 
cordingly, the term "first assembly member" men- 
tioned in Claim 2 could refer to the portable elec- 
tronic device main body, or could refer to the flip lid. 
Corresponding to this, the term "second assembly 
member" could refer to the flip lid, or could refer to 
the portable electronic device main body. 

f) Instead of using the shapes shown in the figures 
for the axis body 1 4, 23 of the hinge element 1 0, 20 
and of the click cam 72 of the hinge element 70, to 
use any shapes. 

g) Instead of using the shape of the cam 21 shown 
in FIG. 2, and instead of using the shapes of the 
cam portions 72d and 73b shown in FIGS. 12A and 
12B, to use any other cam shapes. 

h) Instead of using hinge devices according to the 
present invention which are provided with lock 
mechanisms and lock release mechanisms at both 
of the end portions 52, 53 in the widthwise direction 
of the linking region 51 , to use only a single hinge 
device according to the present invention at one 
end, and to use a hinge device of a conventional 
type having no lock mechanism at the other end. In 
this case, the portable electronic device would be- 
come a one-button type having a single lock release 
button. Actually, the two button type having lock re- 
lease buttons on both sides like the ones of the 
above described embodiments is preferable, from 
the point of view that erroneous operation due to 
unintentional pressing force is prevented. Further- 
more It would be possible, instead of using a hinge 
device according to the present invention having a 
lock mechanism 80 and a lock release mechanism 
90 only at a single end portion in the widthwise di- 
rection of the linking region 1 20, to use various com- 
binations of hinge device according to the present 
invention at both the end portions in the widthwise 
direction of the linking region 120. 

INDUSTRIAL APPLICABILITY 

[01 25] The present invention relates to a hinge device 
for implementing a hinged linkage. Furthermore, it re- 
lates to a portable electronic device to which this type 
of hinge device is assembled. 
[01 26] According to the hinge device of the first aspect 
of the present invention, by the hinge device including 
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a lock mechanism and a lock release mechanism in ad- 
dition to the hinge element, it is not necessary to provide 
any separate lock mechanism or lock release mecha- 
nism for opening and closing on the side of a device to 
which this hinge device is applied, and it is possible to s 
attain increased simplification and reduction of space of 
the device. 

[0127] According to the hinge device of the second 
aspect, the hinge main body is assembled to the first 
assembly member and moreover the axis body is as- 10 
sembled to the second assembly member, then, by hav- 
ing a torque characteristic, during locking, such as to 
bias the first and second assembly members in the di- 
rection to mutually contact one another, it is possible to 
prevent the first and second assembly member from fs 
uselessly rattling together. 

[0128] According to the hinge device of the third as- 
pect, the hinge main body is assembled to the first as- 
sembly member and moreover the axis body is assem- 
bled to the second assembly member, then, by having 20 
a torque characteristic, at the moment that the locking 
by the lock mechanism has been released by the lock 
release mechanism, such as to rotate the first and sec- 
ond assembly members in the direction to mutually sep- 
arate from one another, thereby the opening action of 25 
the first and second assembly members can be per- 
formed with a so-called one-touch action by driving the 
lock release mechanism. 

[01 29] According to the hinge device of the fourth as- 
pect, it is possible to provide the lock function simply by 30 
implementing the lock function of the lock mechanism 
by concave and convex engagement of the first and the 
second lock members. 

[0130] According to the hinge device of the fifth as- 
pect, it is possible to perform maintenance of the en- 35 
gagement of the engagement body with respect to the 
stopper portion by the biasing means. 
[0131] According to the hinge device of the sixth as- 
pect, by forming the surface upon the engagement body 
which is pushed in by the projection as a sloping surface, 40 
thereby the pushing in force of the projection is convert- 
ed into a shift force in the sideways direction of the pro- 
jection and also is converted into a rotational force of 
the push button. When the hinge main body is assem- 
bled to the first assembly member and the axis body is 45 
assembled to the second assembly member, at the time 
of lock release, it is possible to take advantage of this 
rotational force as mutual separation force for the first 
and the second assembly members from one another, 
and it is possible to assist the opening operation of the so 
first and the second assembly members. 
[0132] According to the hinge device of the seventh 
aspect, it is possible to provide the lock function even 
more simply by implementing the lock function of the 
lock mechanism by concave and convex engagement ss 
of the axis body and the second lock member. 
[0133] According to the hinge device of the eighth as- 
pect, it is possible to perform maintenance of the con- 



cave and convex engagement of the axis body and the 
second lock member by the biasing means. 
[0134] According to the hinge device ninth embodi- 
mennt, when the engagement convex portion approach- 
es relatively to the concave engagement portion and im- 
pinges upon a sloping portion of the concave engage- 
ment portion, the convex engagement portion is guided 
along the sloping portion of the concave engagement 
portion into the concave engagement portion. Accord- 
ingly, the operation during concave and convex engage- 
ment becomes smooth. 

[0135] According to the portable electronic device of 
the tenth embodiment, by linking the portable electronic 
device main body and the flip lid via the above described 
type of hinge device, it is not necessary to provide any 
separate lock mechanism or lock release mechanism 
for opening and closing to the portable electronic device 
main body or to the flip lid, and it is possible to attain 
simplification and reduction of space of the portable 
electronic device. 

[0136] According to the portable electronic device of 
the eleventh aspect, along with linking the portable elec- 
tronic device main body and the flip lid via a hinge device 
according to the second aspect, by locking with the lock 
mechanism in the closed state of the flip lid with respect 
to the portable electronic device main body, in the closed 
state of the flip lid, the flip lid is biased in the further clos- 
ing direction with respect to the portable electronic de- 
vice main body based upon the torque characteristic of 
the hinge element. Due to this, it is possible to prevent 
rattling of the flip lid in the opening direction. Moreover, 
it is possible to prevent floating up of the flip lid in the 
closed state. According to the portable electronic device 
described in the second aspect, along with linking the 
portable electronic device main body and the flip lid via 
a hinge device according to the third aspect, by locking 
with the lock mechanism in the closed state of the flip 
iid with respect to the portable electronic device main 
body, at the instant that the locking is released, it is pos- 
sible for the flip lid to open up away from the portable 
electronic device main body based upon the torque 
characteristic of the hinge element. In other words, the 
opening operation of the flip lid from the portable elec- 
tronic device main body can be performed by so-called 
one-touch lock release operation. 



Claims 

1 . A hinge device comprising: 

a hinge element which has an axis body and a 
hinge main body and which is constructed so 
that said axis body possesses a predetermined 
torque characteristic around a rotational axis 
with respect to said hinge main body; 
a lock mechanism which functions so as to lock 
rotational movement of said axis body around 
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the rotational axis; and 

a lock release mechanism which releases lock- 
ing by said lock mechanism. 

A hinge device according to claim 1 , wherein said 5 
hinge main body is assembled to a first assembly 
member and said axis body is assembled to a sec- 
ond assembly member, said torque characteristic 
possesses a torque characteristic such as to bias 
said first and second assembly members in the di- 10 
rection to mutually contact one another when the 
rotation of said axis body is locked by said lock 
mechanism. 

A hinge device according to claim 1 , wherein said 
hinge main body is assembled to a first assembly 
member and said axis body is assembled to a sec- 
ond assembly member, said torque characteristic 
possesses a torque characteristic such as to rotate 
said first and second assembly members in the di- 20 
rection to mutually separate from one another at the 
moment that the locking by said lock mechanism 
has been released by said lock release mechanism. 

A hinge device according to any one of claims 1 25 
through 3, wherein: 

said lock mechanism comprises a first lock 
member which is provided on the side of said 
axis body so as to be unable to move rotation- 30 
ally relative to said axis body, and a second lock 
member which is provided on the side of said 
hinge main body so as to be unable to move 
rotation ally relative to said hinge main body; 
said lock function by said lock mechanism is 35 
provided by concave and convex engagement 
of these first and second lock members; and 
said lock release mechanism is a mechanism 
which can release said concave and convex 
engagement. 40 

A hinge device according to claim 4, wherein: 

said first lock member comprises a stopper por- 
tion; 45 
said second lock member comprises an en- 
gagement body which can engage with respect 
to said stopper portion, and which is biased in 
the direction towards said first lock member by 
a biasing means; so 
said lock function by said lock mechanism is 
provided by said engagement body engaging 
into said stopper portion; and 
said lock release mechanism comprises a push 
button which is provided on the side of said axis ss 
body and which comprises a projection which 
can be inserted into said stopper portion, and, 
by said projection being inserted into said stop- 



per portion, said engagement body is pushed 
in against the resistance of the biasing force 
due to said biasing means, and thereby said 
lock is released. 

6. A hinge device according to claim 5, wherein the 
surface of said engagement body which is pushed 
in by said projection is formed as a sloping surface, 
and thereby the pushing in force of said projection 
is converted into a shift force in the sideways direc- 
tion of said projection and also into a rotational force 
of said push button. 

7. A hinge device according to any one of claims 1 
through 3, wherein: 

said lock mechanism comprises a first lock 
member which is provided on the side of said 
axis body so as to be unable to move rotation- 
ally relative to said axis body, and a second lock 
member which is provided on the side of said 
hinge main body so as to be unable to move 
rotationally relative to said hinge main body; 
said lock function by said lock mechanism is 
provided by concave and convex engagement 
. of said axis body and said second lock member; 
and 

said lock release mechanism is a mechanism 
which can release said concave and convex 
engagement. 

8. A hinge device according to claim 7, wherein: 

said second lock member comprises an axis 
portion which passes through said axis body 
extending along its axis, and which is biased so 
as to contact against said axis body by a biasing 
means; and 

said lock release mechanism comprises a push 
button which is linked to the axis portion of said 
second lock member, and, by said push button 
being pushed in, said second lock member is 
separated from said axis body against the re- 
sistance of the biasing force due to said biasing 
means, and thereby said lock is released. 

9. A hinge device according to claim 8, wherein, upon 
the concave and convex engagement surfaces of 
said axis body and said second lock member, there 
are provided sloping portions which guide an en- 
gagement convex portion into an engagement con- 
cave portion. 

10. A portable electronic device which comprises a 
portable electronic device main body and a flip lid 
which is linked to said portable electronic device 
main body so as to be able to open and shut with 
respect thereto, wherein, at at least one of both end 
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portions in the widthwise direction of a linking region 
of said flip lid with respect to said portable electronic 
device main body, linking of said portable electronic 
device main body and said flip lid is performed via 
a hinge device according to any one of claims 1 1 4, 5 
5, 6, 7, 8, and 9. 

» 

11. A portable electronic device which comprises a 
portable electronic device main body and a flip lid 
which is linked to said portable electronic device 10 
main body so as to be able to open and shut with 
respect thereto, wherein, at at least one of both end 
portions in the widthwise direction of a linking region 

of said flip lid with respect to said portable electronic 
device main body, linking of said portable electronic 15 
device main body and said flip lid is performed via 
a hinge device according to claim 2; in the closed 
state of said flip lid with respect to said portable 
electronic device main body, locking is performed 
by said lock mechanism; and, based upon said 20 
torque characteristic of said hinge element, said flip 
lid, in said closed state of said flip lid, is biased in 
the further closing direction with respect to said 
portable electronic device main body. 

25 

12. A portable electronic device which comprises a 
portable electronic device main body and a flip lid 
which is linked to said portable electronic device 
main body so as to be able to open and shut with 
respect thereto, wherein, at at least one of both end 30 
portions in the widthwise direction of a linking region 

of said flip lid with respect to said portable electronic 
device main body, linking of said portable electronic 
device main body and said flip lid is performed via 
a hinge device according to claim 3; in the closed 35 
state of said flip lid with respect to said portable 
electronic device main body, locking is performed . 
by said lock mechanism; and, based upon said 
torque characteristic of said hinge element, said flip 
lid, at the instant when the locking by said lock *o 
mechanism is released, is opened away from said 
portable electronic device main body. 
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